HiMedia, Mumbai, India. Water used in all the experiments was high purity Milli-Q grade water (>18 MΩ cm −1 , Millipore).
Bacterial Strains
Four bacterial strains were chosen as template for cluster synthesis and detection, which C at 220 rpm for 12 h and all the other strains were grown in NB medium keeping the conditions intact.
Synthesis of Au NCs
The serial dilution was conducted on overnight grown bacteria after centrifugation in deionized water. On that 90µL (10 mM) of HAuCl4 along with 30 µL (0.11M) of MPA was added and thoroughly mixed keeping the pH constant at 7.The samples were heated at 50 °C (less than pasteurization temperature) for 2 min followed by cooling. Bright luminescence was observed under UV trans illuminator (Excitation 305 nm).The luminescence peak was obtained at 580 nm on excitation at 320 nm on Au NCs synthesized bacteria, which was not there in case of control bacteria. 
Characterization

Luminescence Measurements
All luminescence data were obtained from Flurolog-3, Horiba JovinYvon, Edison, NY, USA.
For this purpose, first the overnight grown bacterial culture was harvested by centrifuging at 10,000 rpm for 1 min. The cell pellet was redisposed in de-ionised water. The absorbance value of each bacterial strain is noted at 595 nm in UV-Vis spectrophotometer and is kept constant for all the strains. To carry out detection of bacteria, serial dilutions from 10 6 -10 2 were made and synthesis was carried out in these, keeping all the reaction conditions intact.
Further, before synthesis 100 µl from each set was spread on agar plate to obtain colonies and 
X-Ray Photoelectron Spectroscopy (XPS )
To find out the electronic state of Au NCs, X-Ray Photoelectron Spectroscopy was carried out in PHI 5000 Versa Probe II scanning XPS microprobe. For this, synthesized Au NCs on bacterial surface was taken and pellet was collected by centrifuging at 10,000 rpm for 1 min.
The pellet was dried by lyophilisation and measurements were taken.
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Matrix-Assisted Laser Desorption Ionization Time of Flight Mass Spectroscopy (MALDI-TOF-MS) Analysis
MALDI -TOF analysis was carried out in Applied Bio systems 4800 Plus MALDI TOF/TOF Analyzer where sinapinic acid was used as a matrix for the samples. The matrix was prepared by dissolving sinapinic acid (10 mg) in a mixture of 1 mL of 50 % acetonitrile (ACN) and 0.05% of trifluroacetic acid (TFA) and were mixed in the ratio of 1:2 (volume ratio) with Au NCs synthesized bacteria carefully and then spotted. 
Confocal Laser Scanning Microscopy and Deconvulation microscopy Analysis
For CLSM studies, first the overnight grown bacteria (Escherichia coli MTCC 433) were taken centrifuged (10,000 rpm for 1 min) and serially diluted in Milli-Q water followed by Au NCs synthesis. After synthesis it was centrifuged again to remove the unreacted materials 
Transmission Electron Microscopy (TEM)
To analyse the size of Au NCs, high resolution TEM (JEM-2100, JEOL, Japan) was used, which operates at an accelerating voltage of 200 kV. For TEM analysis, the sample as mentioned above was prepared, centrifuged and washed with water to remove the residual media, gold and MPA and analysed by adding 8.0 µL of the sample on carbon-coated copper grid . After complete drying the samples were taken for measurements. 
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Quantum Yield
The photoluminescence quantum yield of flurophore Au NCs synthesized on bacteria was determined relative to the reference of quantum yield of known compound quinine sulphate.
If both the sample and a reference sample are excited at same wavelength keeping same slits and bandwidths, then it can be calculated by using the formula: Table S1 . Surface roughness and indentation of statistics of control bacteria and bacteria after Au NCs synthesis quantified using Gwiddion software analysis.
